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May  23,  I325. 

The  following  summar ie s of  twelve  demonstration  plots  and  strip 
studies  sent  in  by  agents,  and  blister  rust  specialists  throws  some  light 

on  the  subject  of  Damage  to  Pine  3y  Age  Classes.  The  same  type  of  data 

♦ 

were  taken  in  each  of  the  studies.  A total  of  12  or  more  persons  assisted 
in  talcing  the  data  in  Maine,  Massachusetts,  Vermont -and  hew  Hampshire. 

Trees  were  classified  by  three  age  classes.  Class  1 (trees  4 to  10  years  old), 
Class  2 (trees  11  to  20  years  old),  Class  3 (trees  21  years  and  up).  All 
trees  or.  the  areas  were  included  and  each  was  studied  separately  and  the 
following  questions  answered:  (1)  Has  the  tree  beer,  attacked  by  blister 
rust?  (2)  Has  the  tree  been  killed  by  blister  rust?  (3)  As  indicated  by 

j 

the  location  of  the  cankers  on  the  tree  will  it  be  killed  by  blister  rust 
cankers  visible  at  the  time  the  study  was  mo.de? 

Studies  with  the  Three  Age  Classes  of  Trees  Represented 

* 

Seven  of  the  twelve  studies  contained  varying  numbers  of  each  of 
the  three  age  classes. 

Three  of  these  seven  studies  on  the  basis  of  the  percentage  of  trees 
seriously  infected  in  each  age  class  on  each  area,  indicate  that  the  percent- 
age of  trees  seriously  infected  increased  with  the  age  classes  of  trees. 

The  data  for  the  three  studies  are  shown  in-  the  following  tabulations: 
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Table  I 
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Tree  age 
class 

: Humber 
tree  s 

No.  trees  dead 
or  with  kill- 
ing cankers 

fo  of  trees 
: dead  or  with 

killing  cankers 

State  and  by 
: whom  study  was 
ma.de 

4-10  years 

2 

0 

0 

In  Vermont  by 

11-20  !l 

115 

64 

55.7 

Pivaz  and 

21  and  over 

15 

S 

61.5 

Bradder 

4-10  years 

XL 

n 

f.  - 

41.5 

In  Massachusetts 

11-20  11 

143 

...  79 

53.4 

Eo  dgkins , Me  rr ick. 

21  years  and 

over  10 

9 

90. 1 

and  Clave 

4-10  years 

Z_ 

5 

71.4 

In  Maine  by 

11-20  !I 

129 

115 

39.1 

Endersbee  and 

21  years  and 

over  22 

20 

90.0 

Kimball 

Table  II. 

Summary  of 

Percentages  of 

Trees  Seriously 

Infected 

for 

the  Three 

Studies  Above 

Tree  age 
classes  : 

Range  of  pe rc e n tage s 
of  trees  seriously 
infec  ted 

: Average  of  percentages  ; 

: of  trees  seriously 

infec  ted 

: Number  of 
studie  s 

4-10  years 

0 to  71.4# 

37.6 

3 

11-20  " 

53.4  to  39. 1 & 

66.1 

*7 

21  years  and  over 

61.5  to  90.1# 

SO.  3 

3 

Two  of  the  seven  studies,  on  the  basis  of  the  percentage  of  trees  seriously 
infected  in  each  tree  age  class  on  each  area  indicate  that  the  percentage  of  trees 
seriously  infected  decreased  as  the  age  class  of  the  trees  increased.  The  data  for  the 
two  studies  are  shown  in  the  following  tabulation: 
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Table  III. 
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Tree  age 
classes 

: Number 

tree  s 

Number  trees  dead  *. 
or  with 

killing  cankers 

3 of  trees  dead  ( 
or  with  killing 
cankers 

State  and 
by  whom 
studies  were 
made 

4-10  years 

4 

3 

75 

In  Massachusetts 

11-20  years 

22 

13 

99. 1 

by  Hodgkins, 

21  years  and  over 

39 . 

22 

56.4 

Brockway 

Table  IV. 

Tree  age 
c Is.  s se  s 

Nurabe  r 
tree  s 

: Number  trees  dead  : 
or  with 

killing  cankers 

$ of  tree  s dead 
or  with  killing 
cankers 

: State  and 

by  whom 
studied 

4-10  years 

752 

173 

23 

In  New  Hamp- 

11-20  " 

4si 

91 

18.7 

shire  by 
Under  shee , 

21  years 
and  o ve  r 

19 

2 

10.5 

Fitzpatrick 
and  White 

•Table  V. 

Summary  of  Percentage s 

of 

Trees  Seriously  Infected  for  the  Two  Studies  Above 

i . 

Tree  age 
classes 

Range  of  percentages  : Aver? 

of  trees  seriously  of 

infec  ted 

iges  of  percentages 
trees  seriously 
infec  ted 

Humber  of 
studies 

4-10  years 

25 

to  75$ 

49 

2 

11-20  11 

IS. 

7 to  59.1  j 

39.9 

2 

21  years  and  over 

10. 

5 to  56.4$ 

22.3 

2 

Two  of  the  seven  studies,  on  the  basis  of  the  percentage  of  trees  seriously 
infected  in  each  tree  age  class  on  each  area,  indicate  that  the  percentage  of  trees 
seriously  infected  was  lowest  for  the  medium  age  class  of  trees  (11-20  years  old). 
The  data  for  the  two  studies  are  shown  in  the  following  tabulations: 
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Table  VI. 


Tree  age 
classes 

Hunibe  r 
trees 

: Ho.  trees  dead  : 
or  with  killing 
can!®  rs 

fo  trees  dead  or 
with  killing 
ce  nice  r s 

: State  and 

by  whom 
studie  d 

4-10  years 

k 

SO 

Massachr.se  tts 
by  Hodgkins 

11-20  years 

27 

l'l 

40.7 

and 

Brockway 

21  years  and  over 

. 30  ..... 

17 

36.7 

4-10  years 

_S5 

23 

32. q 

Ma  s sachu  setts 

11-20  years 

27 

5 

21.7 

by  Hodgkins, 
Wheeler  and 

21  years  and  over 

21 

S' 

. -3JL-1 

Dickey 

Table  VII. 

Summary  of 

Percentages 

of  Trees  Severely  Infected  for  the  Two 

Studies  Above 

Tree  age 
c las se  s 

: Range  of  percentages: 
: of  trees  seriously  : 

infected 

Averages  of  percentages 
of  trees  seriously 
infected 

: Numbe r of 

studies 

4-10  years 

32.9 

to  50 

35.6 

2 

11-20  " 

21.7 

to  4c. 7 

30.7 

2 

21  years  and 

over  33. 1 

to  36. 7 

47.4 

2 

Table  VIII. 

Summary  of 

Percentages  of 

Trees  Serious  1 

.y  Infected  for  the  Seven 

Studies  Having 

the 

Three  Tree  Age 

Classes  Represented 

; range  of  percentages  : 

Average  of  percentages 

: 

Tree  age 

of  trees  seriously 

of  trees  seriously 

Hu; doer  of 

classes 

infected 

infected 

studies 

4-10  years 

0 to  SO 

46.  3 

7 

11-20 

13.7  to 

89. 1 

48,3 

7 

21  years 

and  over 

10, 3 to 

90.9 

...57.6 

. . 7 

- 


Studies  Having  only  the  First  Two  Age  Classes  of  Trees  Represented 


Four  of  the  twelve  areas  studied  contained  only  trees  of  the  4—10  year 
and  the  11-20  year  age  classes.  On  the  basis  of  the  percentage  of  trees  seriously 
infected  in  the  two  age  classes  on  each  area,  the  studies  indicate  in  all  four 
cases  that  the  older  of  the  two  age  classes  of  trees  have  the  highest  percentage 
of  trees  seriously  infected.  The  data  for  the  four  studies  are  shown  in  the 
following  tabulations: 

Table  IX 


Tree  age 
c la  s se  s 

Numbe  r 
trees 

Number  trees 
dead  or  with 
killing  cankers 

$ of  trees  dead 
or  with  killing 
cankers 

State  and 
by  whom 
studied 

4-10  years 

656 

4-11 

62,7 

In  Vermont 
by  Fivaz 

11-20  " 

6 

4 

66.7 

and  Holden 

4-10  years 

50 

7 

14. 

In  Mass,  by 
Hodgkins  and 

11-20  " 

129 

35 

27.2 

Morse . 

4-10  years 

129 

4o 

31. 

In  Mass,  by 
Hodgkins, 

11-20  " 

9 

5 

55.6 

Merrick  and 
Calve . 

4-10  years 

605 

39 

6.4 

In  Mass,  by 
Hodgkins , 

11-20  11 

37 

12 

32.5 

Merrick  and 
C lave . 
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Table  X 

Summary  of  percentages  of  Trees  Seriously  Infected  for  the  Four  Stud ies  Above 


Tree  age  : 

Range  of  pe r c e nt-age s 

: Average  of  percentages  : 

Number  of 

c las  se  s 

of  trees  seriously 

of  trees  seriously 

studios 

infected 

infected 

4-10  years 

6.4  to  62.7 

28.5 

4 

11-20  years 

27.2  to  66.7 

>+!5-5 

4 

Studies  Having  only  tbe  Second  Two  A°g  Classes  of  Trees  Be  presented 

One  of  tbe  twelve  areas  studied  contained  only  trees  of  the  11  to  20  and 
21  and  over  age  classes.  On  the  basis  of  the  percentage  of  trees  seriously  infected 
in  the  two  age  classes  on  the  areas  the  older  age  class  of  trees  shows  a slightly 
higher  percentage  of  trees  seriously  infected.  The  data  for  the  study  are  shown  in 
the  following  tabulations: 

Table  XI 


: Dumber  trees  dead  : fo  o f trees  dead  or: 


Tree  age 

Dumber 

or  with  killing 

with  killing 

State  and  by 

classes 

tree  s 

cankers 

canters 

whom  studied 

11-20  years 

0 

£5.  7 

In  Vermont  by 

21  years  and 

157 

132 

86. 

Rivaz  and  Rose 

over 

General  Summary  of  the 

Twe  1 ve  S tudie  s 

1.  : 

lumber  of 

studies  where  a comparison 

was  made  on  the 

basis  of  percentage 

of  trees  seriously  infected  between  the  4-10  year  and  the  11-20  age  classes  - 11. 


I 


Of  the se  4 showed  that  the  highest  percentage  of  trees  seriously  infected  were 

in  the  4-10  year  age  class  and  7 the  highest  percentage  in  the  11-20  year  age 

« 

class.  On  the  average  the  percentage  cf  trees  seriously  infected  was  7*6  per 
cent  higher  in  the  11-20  than  in  4-10  age  class. 

2.  Humber  of  studies  where  a comparison  was  made  on  the  same  ’oasis  as 
above  between  the  11-20  and  21  and  over  age  classes  = 8.  Of  these,  2 showed 
that  the  highest  percentage  of  trees  seriously  infected  were  in  the  11-20  age 
class  and  6 the  highest  percentages  in  the  21  and  over  age  class.  On  the 
average  the  percentage  of  trees  seriously  infected  was  8.1  higher  in  the  21 
and  over  than  in  the  11-20  age  class. 

o 

Summary  of  Other  Facts  Shown  in  the  -Twelve  Studies 

i 

On  the  basis  of  the  maximum  ages  of  cankers  (assuming  that  the  cankers 
developed  from  needle  infection)  more  than  80^>  of  the  infections  occurred  during 
the  four  infection  seasons  of  IQ  17  to  1920  inclusive.  The  studies  were  made  at 
the  end  of  the  I923  season.  Thus  there  was  a period  of  4 to  6 years  during 
which  most  of  the  development  of  the  rust  lesions  took  place.  Since  this  is  a 
comparatively  short  period  it  would  seem  to  preclude  the  likelihood  that  any 
appreciable  number  of  ycrung  trees  had  died  and  disappeared  before  the  studies 
were  made,  especially  so,  in  light  of  the  strong  probability  that  in  general  a 
large  percentage  of  blister  rust  cankers  on  pines  are  a year  or  two  younger  than 
the  wood  upon  which  they  start.  Data  substantiating  this  fact  is  now  in  process 
of  preparation  for  publication.  Though  it  is  .likely  that  even  in  this  short 
period  of  time  some  of  the  seriously  infected  trees  would  not  develop  cankers 
as  the  result  of  later  exposures  because  of  the  condition  of  trees  at  the  time. 


. 

' 
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On  the  "basis  of  the  averages  of  percentages  of  infected  trees  that 
recovered,  or  -will  recover,  by  tree  age  classes  in  the  twelve  study  areas 
0.5$  of  the  4-10  year  age  class  will  recover  as  compared  with  a recovery  of 
3.1$  in  the  11-20  year  age  class  and  12. 4$  in  the  21  year  and  over  age  class. 
'Thus,  it  is  indicated  that  the  percentages  of  infected  trees  that  recovered 
from  "blister  rust  attacks  increased  with  the  age  class  of  the  trees. 

The  averages  of  percentages  of  seriously  infected  trees  that  have 
died  by  tree  age  classes  are  as  follows:  4-10  year  age  class  dG.f?,  11-20 
year  age  class  19.0$,  21  year  and  above  age  cla.ss  0-9$.  Thus  it  is  indicated 
that  seriously  infected  young  trees  are  killed  much  quicker  than  seriously 
infected  trees  of  cider  age  classes. 

The  twelve  studies,  the  data  of  which  is  tabulated  above,  were 
carried  out  in  the  following  towns: 


Maine 

1 in  Bowdoin,  Androscoggin  County. 
Mas  sac ha  se  t to 

3 in  Ashburnham,  Worcester . County. 

1 in  Huntington,  Hampshire  County. 

2 in  Pembroke,  Plymouth  County. 

1 in  Warwick,  Franklin  County. 


Hew  Hampshire 

1 in  Alton,  Belknap  County. 
Vermont 

1 in  Barnet,  Caledonia  County. 

1 in  Townshend,  -unchain  County. 
1 in  Tunbridge,  Orange  County. 
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